2 English translation of specification of Komai on page (7) , 
lines 10 to 26 in Japanese publication 

According to the present invention, as an alternative, 
in lieu of chroma te treatment, at least one of tetravalent v 
compounds is adjusted to an acidic solution with pH of 
preferably 6 or less by using a pH adjusting agent, such as, 
phosphate, and thereby obtain a treatment film containing, as 
a main component, besides P, a hydrous oxide of tetravalent V, 
obtained by using the surface treatment solution or, any one 
of a water-soluble compound of Mo, Ti or Zr is further added 
to the treatment solution. By using the surface treatment 
solution, Mo, Ti or Zr oxides or hydrous oxide (hereinafter 
referred to as hydrous oxide as a general term of oxide and 
hydrous oxide) are further taken into the film and thereby, a 
surface treated steel sheet, having film property which is equal 
to or higher than a chroma te treated steel sheet, is obtained. 

The reason for the foregoing is unclear however, it is 
considered that when the above-mentioned V in a state of 
tetravalent is added to a surface treatment solution, at the 
time when a steel sheet comes into contact or when a steel sheet 
is subjected to electrolytic treatment, there increases pH 
which is adjacent to the steel sheet surface in the surface 
treatment solution and there is formed hydrous oxide in a state 
of fine sol and moreover, when a P compound or a water-soluble 
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compound of Mo, Ti or Zr is further added, these compounds are 
taken in the V sol in the behavior of film formation similar 
to a case of V and thereby hardly soluble gel film, having 
excellent corrosion resistance, is formed. 

In particular, it is thought that when the steel sheet 
is of a Zn-series plated steel sheet, there is produced, by 
combining with Zn and alloy element in the plating film, a 
component wherein V and addition elements of P, Mo, Ti and Zr 
form the main skeleton of the film and thereby the film is 
provided with excellent corrosion resistance. 
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3. English translation of paragraph [0047] of Matsuzaki in 
Japanese publication 

[0047] A configuration of the metal component ( y ) of at 

least one selected from the group consisting of Mg, Mn and Al 
contained in a film is not specified in particular and may exist 
as metal or as chemical compounds or as complex compounds, such 
as, an oxide, a hydroxide, a hydrous oxide, a phosphate compound, 
a coordinate compound. Ionic character and solubility of the 
compounds , a hydroxide , a hydrous oxide , a phosphate compound , a 
coordinate compound and so on also are not specified in 
particular . Each of the above-mentioned elements , which is a 
component ( y ) , together with phosphoric acid, a phosphate 
compound and oxide of fine particles, is formed into a complex 
compound in a film and forms a fine barrier film thereby 
contributing to the improvement of corrosion resistance. 
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